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Description 

Field of the Inventton 

rOOOIl The present invention relates generally to 
combustion turbines and more particularly to an appa- 
ratus for cooling combustor turbine components. 

Background of the Invention 

r00021 Combustion turbines comprise a casing for 
housing a compressor section, combustor section and 
turbine section. Each one of these sections compnse an 
inlet end and an outlet end. A combustor transition mem- 
ber is mechanically coupled between *e combustor 
section outlet end and the turbine section inlet end to 
direct a woricing gas from the combustor section into the 
turbine section. Conventional combustor transrtion 
members may be of the solid wall type or interior cooling 
channel wall type (see Figure 1). In either design, the 
combustor transition member is formed from a plurality 
of metal panels. 

10003] The working gas is produced by combusting 
an air/fuel mixture. A supply of compressed a«r. onginat- 
ing from the compressor section, is mixed with a a.e 
supply to create a combustible air/fuel mixtore. The air/ 
fuel mixture is combusted in the combustor to produce 
the high temperature and high pressure working ^s. 
The working gas is ejected into the combustor transjton 
memberto change the working gas flow exiting the com- 
bustor from a generally cylindrical flow to an generaHy 
annular flow which is. in turn, directed into the first stage 
of the turbine section. 

r0004] As those skilled in the art are aware, the max- 
mum power output of a gas turbine is achieved by heat- 
ing the gas flowing through the combustion section to 
aThigh a temperature as is feasible. The hot woricing 
gas. however, may produce combustor section and tur- 
bine section component metal temperatures that ex- 
ceed the maximum operating rating of the alloys frorn 
which the combustor section and turbine se«:»'on are 
made and. in turn, induce premature stress and cracking 
along various totbomachinaiy components, such as a 
combustor transition member. 
[00051 Several prior art apparatus have been devel- 
oped to cool combustor transition membere. E^mples 
of such prior art devices are shown in U.S.-A-3 349.5&B 
and Soviet Inventions Illustrated. Derwent Publicatons 
Ltd London. 6B; AN XP002081602 & SU-A-170 786 
(Abstract), some of these apparatus include impinge- 
ment plates, baffles, and cooling sleeves spa«*«li:^"' 
the combustor transition member outer surface. These 
apparatus, however, have several drawbacks. 
F0006] One drawback with these prior art cooling ap- 
paratus is that each type of cooling apparatus can only 
be employed with a specific transition member If one 
• owns combustion turt^ines that require vanous types of 
transition members, then an inventoiy of vanous types 



of cooling apparatus are required for maintenance pur- 
poS It would, therefore, be desirable to provide a 
Sng apparatus that can be employed with more than 
one type of transition member. 
5 [00071 Other conventional methods have been deveU 
oped to overcome the need for separate apparatus fw 
ceding a transition. Figure 1 . which shows one of these 
^thc^s. is a transition member 20 ^^^^^^^^^^ 
22 that defines an interior woricing gas flow channel 24_ 
,0 The interior working gas flow channel has an inlet end 
26 and exit end 28. The sidewall 22 compnses a plurality 
of interior cooling flow channels 30. cooling air entrance 
his 32 and cooling air exit holes 35. The transrt^n 
member 20 is cooled by a cooling fluid that enters the 
,a S^CaJentranceholes32.trave.sthreughth^^^^^ 
cooling flow channels 30, exits past the exit holes 
and. in turn, enters into the wori<ing gas flow channd 24^ 
r0008] The transition member 20 is manufactured 
rem a plurality of panels 34 that define the intenorc^^^^ 

20 ing flow channels 30 and cooling air e''" ►'^^^ ^ 
shown in Figure 2. The panels 34 are made from a first 
met^l plate 36 and second metal plate 38. The intenor 
cooling flow channels 30 are formed by attaching the 
Smetel plate 36 and second metal plate 38 togefl^er 
25 The first metel plate 36 is fomned with a p ura^^ of 
grooves 40 that extend atong a relative longrtud.na d - 
Section for substantially the entire length of the fiist plate 
36. The exit holes 35 are fomied in the first plate 36.n 
fluid communication with at teast one groove 40. The 
30 second plate 38 is formed with the cooling flow en^nce 
holes 32 which are in fluid communication with the 
grooves 40. After attaching the first 36 and second pan- 
els 38 together, a plurality of cooling panels are foirned 
So the desired shape to form a particular transrtion 
35 member. Transition members 20 made frem these pan- 
els 34. however, have several drawbacks. 
rO009] One drawback of employing this type of tran- 
sition member 20 is that they commonly fail at a rete- 
tively small area along the interior cooling flow channel 
« 30. The area that fails cannot be repaired or refjaced 
and. therefore, the entire transition member 20 must be 
replaced. The replacement of an entire fns.t.on mem- 
ber 20 is relatively costly. It would, therefore, be desira- 
ble to provide a transition member that allows for the 
« replacement of less than the " 7";'"^ 

after the transition member has suffered less than an 

entire failure. 



SI IMMARY OF THE INVENTION 
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[0010] A cooling panel for cooling a turtxne membe 
Is provided. The cooling panel compr«es a first pane 
having a relative width, length, upper surface and lower 
surface. The upper surface defines at least one corru- 
55 gated portion traJersing along a portion of the relat^e 
width of the upper surface. The conugated Po^on de _ 
fines a cooling flow channel through whicha coo JngA"^ 
can travel to cool the turtjine member. The cooling flow 
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channel has at least one inlet opening for enabling the 
cooling fluid to enter into the cooling flow channel. The 
first panel is adapted to be coupled In fluid communica- 
tion with the working fluid. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Figure 1 Is a partial cut-out view of a prior art tran- io 

sition member; 

Figure 2 is a partial cut-out view of a cooling panel 
employed to manufacture the transition member 
shown in Figure 1; 

Figure 3 is a sectional-view of a combustion turbine is 
in accordance with the present invention; 
Figure 4 is an enlarged view of a section of the com- 
pressor, combustor, transition member, cooling 
panel and turbine shown in Figure 3; 
Figure 5 Is a partial cut-out view of the transition 20 
member and cooling panel shown In Figure 4; 
Figure 6 is a perspective view of the cooling panel 
shown in Figure 5; 

Figure 7 is a frontal view of the cooling panel shown 
in Figure 6; 25 
Figure 8 is a partial cut-out planar view of the cool- 
ing panel shown in Figure 6; 
Figure 9 is a partial cut-out view of a transition mem- 
ber according to another aspect of the invention; 
Figure 10 is a perspective view of a cooling panel 3o 
and metal panel employed to manufacture the tran- 
sition member shown in Figure 9; 
Figure 11 is a partial cut-out planar view of the cool- 
ing panel shown in Figure 10; 
Figure 12 is a frontal view of the cooling panel and 35 
metal panel shown in Figure 10; and 
Figure 13 is a sectional view taken along section 
line 13-13 in Figure 10. 

DETAILED DESCRIPTION OF THE PREFERRED 40 
EMBODIMENTS 

[0012] Refening to the drawings, wherein like refer- 
ence numerals designate corresponding structure 
throughout the views, and in particular to Figure 3, a gas 45 
turbine 50 of the type employing the present invention 
is shown. The gas turbine 50 comprises a combustor 
shell 48, compressor section 52, combustor section 54, 
and a turbine section 56. 

[0013] Referring to Figure 4, the air compressor 52, so 
combustor 54, and a portion of the combustor shell 48 

and turbine 56 are shown. Additionally, a conventional " 
solid wall type transition member 58 is coupled at its inlet 
end 60 to the combustor 54, and at its exit end 62 to the 
first stage of the turbine 56. ss 
[0014] In accordance with one aspect of the present 
invention, a cooling pane! 64 is provided to cool a portion 
of the transition member 58. The conventional transition 



member 58 is adapted or retrofitted to be mechanically 
coupled with the cooling panel 64. The preferred modi- 
fications made to the conventional transition member 58 
are discussed in more detail below. It is rioted that al- 
though the following description refers to the application 
of the cooling panel 64 to a solid wall type transition 
member 58, the cooling panel 64 may be employed to 
cool other types of transition members and turbine 
members if these types of apparatus are changed to 
comprise a solid panel. 

[001 5] Referring to Figure 5, the transition member 58 
and cooling panel 64 are shown in more detail. The tran- 
sition member 58 comprises a sidewall 66 having an in- 
terior surface 68 and exterior surface 70. The interior 
surface 68 defines a working gas flow channel 72. The 
working gas flow channel 72 extends from the inlet 
opening 60 to the exit opening 62. The transition mem- 
ber 58 is retrofitted with cooling flow inlet holes 90. Each 
inlet hole 90 extends to the interior surface 68 of the 
transition member 58 such that each cooling panel 64 
is in fluid communication with the working gas flow chan- 
nel 72. The cooling flow inlet holes 90 are discussed in 
more detail below. 

[0016] The cooling panel 64 has a relative outer sur- 
face 74 and relative Inner surface 76. The relative inner 
surface 76 of the cooling panel 64 is mechanically cou- 
pled adjacent to a lower portion 78 of the exterior surface 
70 of the transition hnember 58 proximate to the transi- 
tion member exit opening 62. In this arrangement, the 
exterior surface 70 of the transition member 58 and cool- 
ing panel 64 are exposed to the relatively cool air dis- 
charged from the compressor section 52 and directed 
by the combustor shell 48. It is noted that the number 
and placement of the cooling panels 64 may vary de- 
pending on the desired cooling requirements of a par- 
ticular transition member, as will be understood by those 
familiar with such particular transition members. A more 
detailed discussion of how the transition member 58 and 
cooling panel 64 are coupled is provided below. 
[0017] Figure 6 shows the cooling panel 64 in more 
detail. The cooling panel 64 is made from a first metal 
panel 65 that has a relative length L and relative width 
W. These dimensions may vary from cooling panel to 
cooling panel 64 depending on what type of transition 
member or portion of a transition member that may be 
cooled. Preferably, each cooling panel 64 defines a plu- 
rality of corrugations 80 that traverse the entire width W 
of the cooling panel 64. Each conrugation 80 defines a 
cooling flow channel 82 along the relative inner surface 
76 of the cooling panel 64. It is noted that a cooling panel 
64 can define a single corrugation 80 with a cooling flow 
channel 82. In this case, one or a series of cooling pan- 
els having a single cooling flow channel 82 may be 
aligned to perform the same functions as a cooling panel 
having a plurality of cooling flow channels. 
[0018] Preferably, each cooling flow channel 82 has 
an open end 84 and an opposing closed end 86. This 
arrangement alternates from one cooling flow channel 
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82 to the next adjacent cooling flow channel 82 The 
open end 84 Is adapted to direct the cool.ng flu^ from 
combustor shell 48 Into the cooling flow channel 82. The 
closed end 86 Is formed during the forming of the panel 
64 A stamping method may be employed to form each 
cooHng pa.il 64 with comigations 80. Types of matenal 
Zl areVmployed to manufacture cooling panels 64 .n- 
clude Hastelloy X. lN-617. and "aynes 230. 
[0019] Referring to Figure 7, the cooling Panel 64 is 
shown coupled adjacent to the lower portion 78 oHhe 
extedor surface 70 of the transition "'ember 58 p™)0- 
mate the transition member exit opening 62. The tran 
srtlon member 58 is retrofitted so the cooling panel 64 
Sn Se employed to cool a portionof the transrtion mem- 
?^ 58 To retrofit the transition member 58. a plurality 
of cooling flow exit holes 90 are fomied through the low- 
er^K,n 78 of the transition member 58 at relative Ic. 
cations where corresponding cooling flow channels 82 
S be aligned once the cooling panel 64 is coupled wrth 
the transition member 58. 

[0020] Preferably, only one cooling flow exit hole 90 
s provided in the transition member 58 per each ~ol.ng 

fl,^ channel 82 at relative locations proximate to the 

d^d end 86 of the cooling flow channel 82. As shown. 

frTcooling flow channels 82 are formed in the «K,l.ng 
ZZa. Jherefore. five cooling fiow exit holes 90 are 
foled in the transrtion member 58 at relat«.e locat«ns 
proximate to the closed end 88 of e^^h coohng flow 
channel 82. It is noted that multiple cooling flow exrt 
holes 90 can be provided in the transition member for 

pach coolinq flow channel 82. 
ra021]P^ferably.the periphery of each cooling panel 

64 is fillet welded to the lower portion 78 of the extenor 
T2l 70 of the transition member 58. Additiona'ly 
attaching surface 77 of the cooling panel 64 may be spot 
Sdti 92 to the transition member 58. Ad«^he 
attachingsurface77thatextendsbetweentheM,^^^^^^^ 

6i each cooling flow channel 82 is welded to the trans, 
tion member to provide a seal between each coo mg 
flow channel 82 to prevent cooling air from leaking into 
Scent cooling flow channels 82. Methcjs or tech- 
niques of providing this seal include tig welding and la- 

IomT Referring to Figuro 8. preferably, all of the cor- 
rugations 80 that are fomied on a single coolmg panel 
64 have substantially the same geometnc shape and 
!imTdimensions. and are spaced equidistanfly apart 
^m each neighboring corrxigation 80. Preferably, each 
SiStion 80 comprises a relative height H with a peak 
SZs Rp. two leg radii R^. and a longrtud.nal axis L 
The peak radius Rp blends smoothly wtth each one of 
the leg radii R. Each leg radii R. e>Jends 'nto an^ 
blends smoothly with a corresponding attaching surfaM 
77 It is noted that the corrugation 80 may be of other 
geometric shapes and sizes and in various comb.na- 
Sons of shapes and sizes depending upon the desired 
Soling requirements. The relative bottom of each a - 
Sling surface 77 is adapted to be mechanK^lly cou- 



pled with the transition member 58. „„„,,h-, 
r00231 The preferred dimensions of each one of the 
Sa«ons 80 are listed betow.- The relative ^.eigh^^^ 
:?ea?h corrugation 80 is approximately 0.150 incj^es- 
5 Each peak radius Rp is approximatehr 0.050 inches. 
Each leg radii is approximately 0.10 -ches^The a, 
tachinq surface 77 extends between each corrugation 
60 f " approximately 0.200 inches. Tl^e distance be- 
tween each neighboring longitudinal axis is approxi- 

roSr~ovementoverthepriorarttrans«on 
member shown in Figure 1. a single cooling panel 64 
Saihas suffered eittier a partial or full failure can be 
ep aced without having to replace the entire transrtion 
,5 r^ember 58. Each cooling panel 64 fe adapted to be re- 
eved by any known method and replaced with another 
panei^- Such removing -thods indude grind^ 
ing or filing down all of the comigated surfaces 80 
ZZi on a particular cooling panel 64 until the transi- 
.0 STmember 58 exterior surface 70 is reached. Upon 
eaching the exterior surface 70. another cool.ng^n^ 
M is coupled to that area of the transition member 58 
by the methods discussed above . 
So25] The cooling panel 64 may also be employed to 
25 Sk>1 Jther types of transition -emt.ers^^":^*^!*"^^^^^ 
tion members have been retrofitted m the same or sim 
i,ar manner as the solid wall transition "'ember. The s«.e 
and number of cooling panels that are required to ade- 
quatrcool these conventional transitton mem^^ 
30 may wlr, with transition member design. Additionally. 
The c^Tng panel 64 may be coupled at differen loca- 
tions to cool various parts of a transition member^ 
[0026] The cooling panel 64 in accordance with the 
present invention will be described in operation with a 
35 S wall type transition member 58. The extenor su - 
fat Z o7L transition member 58 is convectjvely 
Sed by compressed air in the combustor shell 48 
3ingf^mthecompressorsection52towardtheco^ 
bustor54.Aportionoftheexteriorsurface70oftheran- 

.0 s ion member 58 is disposed in the ««« °f Je 
comprossed air as it changes <^'rect.on afte^ ^^^^^^^ 
compressor section 52. The lower portion 78 of the ex 
terior surface 70 proximate to the turt^ne section 56^ 
coupled with the cooling panel 64. The ««ling panel 64 
45 I coupled to the transition member 58 such that the 
^Ig flow channels 82 are in fluid «>mmunK:atK,n wrth 
me oiling flow exit holes 90 fom,ed f ^"t*^" 
Member 58 and combustor shell air The -m- 
pressed air exiting the compressor section 52 en»e^ 
50 open end 84 of the cooling panel flow channel 82 and 
travels through the cooling flow dnannels 82 wh, e re 
„,oving heat from the transition member 58. The airthen 
^through the cooling flow exit hole 90 formed in 
leSlnsmon member 58 until reaching the w«^^^ 
55 flow Channel 72. The air is then mixed in with the working 
gas and directed into the ttirt>ine section 56 _ 
f0027] Referring to Figure 9. an improved trans rt on 
rnember 100 in accordance with anottier aspect of the 
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present invention is provided. The transition member 
100 comprises a sidewall 102 having an interior surface 
104 and exterior surface 106. The interior surface 104 
defines an interior working gas fiow channel 108 having 
an inlet opening 110 and exit opening 112. The inlet 5 
opening 110 is adapted to be mechanically coupled with 
a combustor 54. and the exit opening 112 is adapted to 
be coupled to the first stage of a turbine 56. 
[0028] The exterior surface 106 of the sidewall 102 
defines a plurality of cooling flow channels 114 that are io 
in fluid communication with the working gas flow chan- 
nel 108. The cooling channels 114 are provided at loca- 
tions proximate to those areas of the transition member 
100 that may be cooled during the operation of the com- 
bustion turbine. is 
[0029] A plurality of cooling fiow inlet holes 120 are 
formed through the sidewall 102 at relative locations 
where corresponding cooling flow channels 114 are 
aligned. Each inlet hole 120 extends to the interior sur- 
face 104 of the transition member 100 such that the 20 
cooling fiow channels 114 are in fluid communication 
with the transition member working gas flow channel 
108 and combustor shell air 48. 
[0030] The sidewall 102 is made up of a plurality of 
metal panels 124 and cooling panels 126, as shown in 25 
Figure 10. The metal panels 124 and cooling panels 126 
are coupled together such that they form the desired 
transition member 100. Conventional methods of cou- 
pling metal panels to form conventional transition mem- 
bers may be employed to coupled the metal panels 124 30 
and cooling panels 126 to form the transition member 
100. 

[0031] After all of the metal panels 124 and cooling 
panels 126 have been coupled, all of the metal panels 
1 24 and cooling panels 1 26 define the working gas flow 3S 
channel 108. The placement of each metal panel 124 
and cooling panel 126 to form the transition 100 may 
vary depending on what size transition member is de- 
sired and the area of the transition member that may be 
cooled. The metal panel 124 can be manufactured firom ^0 
materials and methods employed for forming conven- 
tional transition members. Such materials include IN- 
617, Haynes 230, and HastelloyX. One method of form- 
ing the transition member includes stamping methods. 
[0032] Preferably, each one of the cooling panels 1 26 45 
has a plurality of corrugations 136 that traverse along 
the relative width W of an outer metal sheet 1 34 to form 
each cooling flow channel 114. Preferably, all of the cor- 
rugations 136 that are formed on a single outer metal 
sheet 1 34 have substantially the same geometric shape so 
and same dimensions as the conrugations 80 discussed 
above. Each cooling fiow channel 114 has an open end 
116 and an opposing closed end 118. This arrangement 
alternates from one cooling flow channel 1 14 to the next 
cooling flow channel 114. The open end 1 1 6 is adapted ss 
to direct the cooling fiuid from the combustor shell 48 
into the cooling flow channel 114. 
[0033] Referring to Figure 11, preferably, only one 



cooling flow exit hole 120 is provided per each cooling 
flow channel 114 at a relative location proximate to the 
closed end 118 of the cooling flow channel 114. 
[0034] Referring to Figures 12 and 13, preferably, 
each one of the cooling panels 126 is made of a relative 
inner metal sheet 132 and relative outer metal sheet 
134. The relative inner metal sheet 132 becomes the 
interior surface 104 of the completed transition member 
100 after the metal panels 124 and cooling panels 126 
are coupled. The relative inner metal sheet 132 also de- 
fines the cooling fiuid exit holes 120. Methods of cou- 
pling these sheets 132 and 134 are well known in the 
art. One method includes the welding techniques dis- 
cussed above. 

[0035] It is to be understood that even though numer- 
ous characteristics and advantages of the present in- 
vention have been set forth in the foregoing description, 
together with details of the structure and function of the 
invention, the disclosure is illustrative only, and changes 
may be made in detail, especially in matters of shape, 
size and arrangement of parts within the principles of 
the invention to the full extent Indicated by the broad 
general meaning of the terms in which the appended 
claims are expressed. 

Claims 

1. A cooling panel (64) for cooling a turbine member 
58, said cooling panel (64) comprising: 

a first panel (65) having a relative width (W), 
Length (L). outer surface (74) defining a plural- 
ity of corrugated portions (80) traversing along 
a portion of the relative width of said outer sur- 
face, said corrugated portion (80) defining a 
cooling flow channel (82) through which a cool- 
ing fluid can travel to cool the turbine member 
(58), said cooling flow channel (82) having at 
least one inlet opening (84) for enabling the 
cooling fluid to enter into the cooling flow chan- 
nel, said inner surface (76) adapted to be cou- 
pled with the turiDine member (58); and 
said cooling panel (64) characterized in that 
said corrugation (80) further comprise a closed 
end (86) opposing said inlet opening. 

2. The cooling panel (64) in claim 1. characterized in 
that said first panel (65) is adapted to be coupled 
to the turbine member and enable a portion (80) of 
the cooling panel (64) to be removed and replaced 
with another cooling panel. 

3. The cooling panel (64) in daim 1 . characterized in 
that the positioning of the inlet opening (84) and 
closed end (86) of one corrugation (80) are located 
at opposite ends relative to adjacent corrugations. 
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4 The cooling panel (64) in claim 1 . charactenzed in 
that each corrugation (80) comprises a relative 
peak radius (Rp) and two leg radii (Rl), said peak 
radius (Rp) blending substantially smoothly with 
each one of said leg radii (R^). 

5. The cooling panel (64) in claim 1 . characterized in 
that each corrugation (80) is spaced equidistant 
apart from each neighboring corajgation. 

6 The cooling panel (64) in claim 4. characterized in 
that each leg radii (R^.) extends into and blends 
generally smoothly with conresponding generally 
flat surface, said generally flat surface having an up- 
. per portion and bottom portion (77), said bottom 
portion (77) of each generally flat surface adapted 
to be removably coupled with the turt)ine member. 

7. An improved combustor transition member (100) 
comprising: 

a side wall (102) having an exterior surface 
(100) and interior surface (104). said intenor 
surface (104) defining a woricing gas flow chan- 
nel (108) having an inlet end (110) and outlet 
end (112); 

at least one cooling panel (126). said cooling 
panel (1 26) comprising at least one corrugation 
(1 36) protrudes in a outwardly direction relative 
to said exterior surface (100) of said side wall 
(102) which defines a cooling flow channel 
(114) said cooling panel (126) mechanically 
coupled with said side wall (102). and wherein 
said side wall (102) further defines at least one 
cooling flow exit hole in fluid communication 
with the worthing gas flow channel (108) and 
said cooling flow channel (114). such that said 
cooling flow channel (114) is in fluid communi- 
cation with said woricing gas flow channel(1 08); 
and 

such transition member characterized in that 
said corrugation (1 36) has a closed end and op- 
posing open end. 

The transition member ion Claim 7. characterized 
in that at least a portion of the cooling panel (126) 
is adapted to be replaced with a portion of another 
cooling panel (126). 



Patentanspruche 

1. KQhItafel (64) zum KOhlen eines TurtDinenelements 
(58). wobei die KQhItafel (64) folgendes umfalit: 

eine erste Tafel (65) mit einer relativen Breite 
(W). einer Lange (L). einer AuBenflSche (74), 
die mehrere gewellte Bereiche (80) definiert, 
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die quer an einem Bereich der relativen Breite 
der AuBenflache entlang veriaufen. wobei der 
gewellte Bereich (80) einen Kuhlstromungska- 
nal (82) deflniert, durch den ein KQhIfluid str5- 
men kann, um das Turt)inenelement (58) zu 
kuhlen, wobei der Kuhlstromungskanal (82) 
mindestenseine Einlalioffnung (84) besitzt, da- 
mit das KQhIfluid in den Kuhlstromungskanal 
eintreten kann. wobei die Innenflache (76) so 
ausgefuhrt ist. dali sie mit dem Turt)inenele- 
ment (58) verbunden werden kann; und 
die KQhItafel (64) dadurch gekennzeichnet 
ist. daB die Wellung (80) weiterhin ein ge- 
schlossenes Ende (86) gegenuber der 
EinlaBOffnung umfaBt. 

KQhItafel (64) nach Anspruch 1 . dadurch gekenn- 
zeichnet. daB die erste Tafel (65) so ausgefuhrt ist, 
daB sie mit dem Turt^inenelement vert)unden und 
ein Bereich (80) der KQhItafel (64) entfemt und 
durch eine andere KQhItafel ersetzt werden kann. 

KQhItafel (64) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Positionierung der EinlaBoffnung 
(84) und des geschlossenen Endes (86) einer Wel- 
lung (80) an im Vertialtnis zu benachbarten Wellun- 
gen gegenuberiiegenden Enden erfolgt. 

KQhItafel (64) nach Anspruch 1, dadurch gekenn- 
zeichnet. daB jede Wellung (80) einen relativen 
Spitzenradius (Rp) und zwei Schenkelradien (RJ 
umfaBt. wobei der Spitzenradius (Rp) im wesenth- 
chen gleitend in jeden der Schenkelradien (RJ 
Qbergeht. 

KQhItafel (64) nach Anspruch 1. dadurch gekenn- 
zeichnet, daB jede Wellung (80) im gleichen Ab- 
stand zu jeder benachbarten Wellung angeordnet 
ist. 

KQhItafel (64) n3ch Anspruch 4, dadurch gekenn- 
zeichnet, daB jeder der Schenkelradien (Rl) sich 
in eine entsprechende. allgemein flache Oberflache 
hineinerstreckt und im allgemeinen gleitend in sie 
Qbergeht. wobei die im allgemeinen flache Oberfla- 
che einen oberen Bereich und einen Bodenberetch 
(77) aufweist, wobei der Bodenbereich (77) jeder 
im allgemeinen flachen Oberflache so ausgefuhrt 
ist. daB er entfembar mit dem Turt)inenelement ver- 
bunden werden kann. 

Verioessertes BrennerQbergangselement (100), 
umfassend: 

eine Seitenwand (102) mit einer AuBenflache 
(100) und. einer InnenflSche (104). wobei die 
Innenflache (104) einen Art5eitsgasstr6mungs- 
kanal (108) mit einem EinlaBende (110) und ei- 
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nem AuslaHende (112) definiert; 
mindestens eine Kuhltafel (126), die minde- 
stens eine Wellung (136) umfa(lt und in einer 
nach au&en verlaufenden Richtung im Verhalt- 
nis zur Au&enftache (100) der einen KQhIstro- s 
mungskanal (114) definierenden Seltenwand 
(102) herausragt, wobei die Kuhltafel (126) mit 
der Seitenwand (102) mechanisch verbunden 
ist und die Seitenwand (102) weiterhin minde- 
stens ein KQhIstrdmungsaustrittsloch definiert. io 
das in Fluidverbindung mit dem Arbeitsgasstro- 
mungskanal (108) und dem KuhlstrSmungska- 
nal(114)steht, so dafider Kuhlstromungskanal 
(114) In Fluidverbindung mit dem Arbeitsgas- 
str6mungskanal (108) steht; und is 
ein Obergangselement, das dadurch gekenn- 
zeichnet ist, dad die Wellung (136) ein ge- 
schlossenes Ende und ein gegenuberliegen- 
des ofFenes Ende besitzt. 

20 

8. Obergangselement nach Anspruch 7, dadurch ge- 
kennzeichnet, daH mindestens ein Bereich der 
Kuhltafel (126)soausgefuhrtist, dafierdurch einen 
Bereich einer anderen Kuhltafel (126) ersetzt wer- 
den kann. 2S 



Revendications 

1. Panneau de refroidissement (64) pour refiroidtr un so 
6l6ment de turi^ine (58), ledit panneau de refroidis- 
sement (64) comprenant : 

un premier panneau (65) ayant relativement 
une largeur (W), une longueur (L), une surface 35 
ext6rieure (74) definissant une plurality de par- 
ties ondulees (80) s'etendant en travers le long 
d'une partie de la largeur de ia surface exterieu- 
re, la partie ondulee (80) definissant un canal 
de courant de refroidissement (82) dans lequel 
un flutde de refroidissement peut passer pour 
refroidir I'6l6ment de turbine (58), le canal de 
courant de refroidissement (82) comportant au 
moins une ouverture d'entree (84) pour permet- 
tre au fluide de refroidissement de p6n6trer 45 
dans le canal de courant de refroidissement, la 
surface Int6rieure (76) §tant congue pour etre 
couplee a rel6ment de turbine (58); et 
le panneau de refroidissement (64) ^tant ca- 
ract^rise en ce que Tondulation (80) com- so 
prend 6galement une extr^mitS fermee (86) a 
I'oppose de I'ouverture d'entree. 

2. Panneau de refroidissement (64) selon la revendi- 
cation 1 , caract6rls6 en ce que le premier panneau ss 
(65) est conf u pour §tre coupl6 d r§l6ment de tur- 
bine et pour permettre a une partie (80) du panneau 

de refroidissement (64) d'etre enlev^e et remplac^e 



par un autre panneau de refroidissement. 

3. Panneau de refroidissement (64) selon la revendi- 
cation 1 , caracterise en ce que I'ouverture d'entree 
(84) et rextr6mit6 ferm6e (86) d'une ondulation (80) 
sont situees a des extr6mites opposees relative- 
ment a des ondulations adjacentes. 

4. Panneau de refroidissement (64) selon la revendi- 
cation 1 , caract6rls6 en ce que cheque ondutation 

(80) comprend un rayon maximal relatif (Rp) et deux 
rayons de cote (Rl), le rayon maximal (Rp) fusion- 
nant sensiblement en douceur avec chacun des 
rayons de cote (R^). 

5. Panneau de refroidissement (64) selon ia revendi- 
cation 1 , caracterise en ce que chaque ondulation 
(80) est situee a 6gaie distance de chaque ondula- 
tion voisine. 

6. Panneau de refroidissement (64) selon la revendi- 
cation 4, caracterise en ce que chaque rayon de 
cdt6 (Ri^) s'etend dans, et fusionne gi§neralement 
eh douceur avec, une surface g^neralement plate 
correspondante. Ia surface g§n6ralement plate 
comportant une partie superieure et une partie in- 
ferieure (77), la partie inferieure (77) de chaque sur- 
face g6neralement plate etant congue pour etre 
coupi§e, de manl^re amovible, avec I'^lement de 
turbine. 

7. Element intermedlaire perfectionn6 de chambre de 
combustion (100) comprenant : 

une parol lat^rale (102) comportant une surfa- 
ce exterieure (106) et une surface interieure 
(104), la surface int6rieure (104) definissant un 
canal de courant de gaz de travail (108) com- 
portant une extr^mitS d'entree (110) et une ex- 
tr6mit6 de sortie (112) ; 
au moins un panneau de refroidissement ( 1 26), 
le panneau de refroidissement (126) compre- 
nant au moins une ondulation (136) faisant 
saillie dans une direction vers Texterieur relati- 
vement k la surface exterieure (1 06) de la paroi 
Iat6rale (1 02) qui d§finit un canal de courant de 
refroidissement (114), le panneau de refroidis- 
sement ( 1 26) 6tant coupl6 mecaniquement a la 
paroi iat^rale (102). et dans lequel la paroi la- 
t6rale (102) d§finit en outre au moins un orifice 
de sortie de courant de refroidissement en 
communication de fluide avec le canal de cou- 
rant de gaz de travail (108) et le canal de cou- 
rant de refroidissement (114), de maniere que 
le canal de courant de refroidissement (114) 
solt en communication de fluide avec le canal 
de courant de gaz de travail (108) ; et 
un tel element intermedlaire 6tant caracterise 



7 



13 



EP 0 988 441 B1 



en ce que I'ondulation (136) a una extr6mit6 
ferm6e et une extr6mite ouverte oppos6e. 

Element intermfediaire selon la revendication 7, ca- 
racterise en ce qu'au moins une partiedu panneau 
de refroidissement (126) est con^ue pour §tre rem- 
placee par une partie d'un autre panneau de refroi- 
dissement (126). 
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FIG. 4 
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FIG. 6 
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FIG. 7 
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FIG. 10 
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FIG. 12 
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